BIOCHEMICAL SOCIETY TRANSACTIONS acyl-CoA synthetase and carnitine acyltransferase I not only exhibit the greatest adaptive responses during development but also show the most dramatic increases in activity in the livers of adult rats subjected to experimental conditions known to result in an increase in hepatic fatty acid degradation (P. A. Chalk & E. Bailey, unpublished work) . It seems possible that these enzymes may fulfil a rate-limiting role in fatty acid oxidation. It was therefore of interest to study detailed changes in the activities of these enzymes immediately after birth and the effect of the nature of the diet consumed on such activities.
The results presented in Table 1 , when considered in conjunction with previous work (Foster & Bailey, 1976a; Higham et al., 1980) , indicate that whereas the perinatal increase in palmitoyl-CoA synthetase is probably not related to the intake of the high-fat diet of suckling, the increase in carnitine palmitoyltransferase I is. Thus the increase in palmitoyl-CoA synthetase activity occurs very rapidly in the fostered animals, but does not occur at all in the fat-fed animals, which show a similar response to the carbohydrate-fed and starved animals. The rapidity of the change in the fostered animals suggests an activation process rather than enzyme synthesis, and, since these animals may have a period of cold exposure compared with the other experimental groups maintained in a Humidicrib, it is possible that hormonal changes caused by the cold exposure may influence the activity of the palmitoyl-CoA synthetase. No change in carnitine palmitoyltransferase I or I1 activities occurs during the experimental period studied, although a large increase in the activity of carnitine palmitoyltransferase I occurs after 18 h of extrauterine life, i.e. subsequent to considerable amounts of milk intake (Foster & Bailey, 1976a; Higham et al., 1980) Since McGarry et al. ( I 977) have demonstrated that malonyl-CoA inhibits carnitine palmitoyltransferase I, it might be argued that in vivo the activity of this enzyme does indeed rise immediately after birth as lipogenesis and hence malonyl-CoA concentrations fall. However, as discussed by Pillay & Bailey (l98l) , a considerable fall in hepatic lipogenesis appears to occur before birth.
The results in Table 1 also indicate that in the fat-fed animals blood ketones, and presumably hepatic fatty acid degradation, increase without an increase in acyl CoA synthetase much above the value in the newborn. It seems possible that the increase in the acyl-CoA synthetase in fostered animals is not necessary for the relatively low rates of fatty acid degradation occurring, and that it occurs in anticipation of the large increase in fatty acid oxidation and ketogenesis which takes place after 12-18h of life and which also requires the induction of carnitine acyltransferase I and hydroxymethylglutaryl-CoA synthase (Higham et al., 1980 Studies on mammalian brain development are complicated by considerable variation between species, and furthermore by regional differences within the brain of a single species. Comparative studies on the increase in brain wet weight in different species indicate a brain growth spurt which occurs prenatally in the guinea pig and monkey (approx. 18 days and 48 days before birth respectively), postnatally in the rat and rabbit (approx. 7 days and 10 days after birth respectively) and at or just after birth in the human (Dobbin & Sands, 1979) . This correlates with the guinea pig being born relatively neurologically mature, i.e. a 'precocial' species, whereas the rat is born relatively immature as regards neurological development, i.e. a 'non precocial' species. This has led to the concept of the 'vulnerable period' in brain development, which is the period when the brain is undergoing marked and rapid development and during which it is particularly sensitive to environmental changes (Davison & Dobbing, 1966; Dobbing, 1968 Dobbing, , 1974 .
In the rat, as in the human, there appears to be two main periods of cell proliferation: one prenatal and largely thought to be neuronal, and one postnatal relating to glial-cell proliferation. During the suckling period in the rat (0-21 days post parturn) the rates of increase of brain wet weight and lipid deposition are maximal, reflecting not only the increase in cell numbers but also the establishment of synaptic connections and myelination (Benjamins & McKhann, 1976) . Development of metabolism postnatally in the rat brain is concerned mainly with enzyme processes associated with neurotransmitter synthesis, myelination and energy availability and substrate utilization. For purposes of discussion the development of the brain, both morphologically and biochemically, may be divided into four main periods: the foetal, neonatal, late suckling and adult periods (cf. Greengard, 1971) . Studies on the regulatory enzymes of neurotransmitter synthesis indicate that they develop for the most part in the late suckling period in the rat (10-20 days post partum), whereas the enzymes associated with myelination show a maximal activity in the neonatal period and subsequently decline in activity in the adult brain (Balazs, 1973; Volpe & Kishimoto, 1972) .
In our laboratory the main investigations have been into the development of enzymes concerned with energy metabolism and 595th MEETING, MANCHESTER substrate supply. The developing rat brain, in common with the human brain, utilizes a mixture of glucose and ketone bodies during the suckling period, but has an obligatory requirement for glucose in the mature adult animal (except in long-term starvation) (Cremer & Heath, 1974; Stumpf & Kraus, 1979) . Studies on the development in rat brain of the enzymes of glycolysis and the tricarboxylic acid cycle show that whereas the cycle enzymes develop soon after birth, in the neonatal period (Wilbur & Patel, 1974; MacDonnell & Greengard, 1974 : Baquer et al., 1975 Land et al., 1977) , key enzymes of glycolysis, i.e. mitochondrially bound hexokinase (EC 2.7.1. I ) and pyruvate dehydrogenase (EC 1.2.4.1), do not develop until the latter part of the late suckling period (Cremer & Teal, 1974; Land & Clark, 1975; Land et al., 1977) . The enzymes of ketone-body metabolism, i.e. 3-hydroxybutyrate dehydrogenase (EC 1.1.1.30). 3-OX0 acid CoA-transferase (EC 2.8.3.5) and acetoacetyl-CoA thiolase (EC 2.3.1.9), however, show a rapid increase in activity during the neonatal and late suckling periods, exhibiting a peak of activity at the time of weaning (about 21 days) and then declining in the adult to an activity which approximates to that present in the 5-day-old brain (Page et al., I971 : Middleton, 1973) . Other activities concerned with the maintenance of an active glycolysis, e.g. the malate-aspartate shuttle (J. B. Clark, L. A. Munday, unpublished work), and energy metabolism, e.g. creatine kinase (Booth & Clark, 1978) . show similar profiles to those of hexokinase and pyruvate dehydrogenase. Similar studies in the developing guinea-pig brain show that the activities of most of these enzymes either do not change after birth (ketone-body-utilizing enzymes) or are almost fully developed at birth (glycolysis and tricarboxylic acid-cycle enzymes) (Booth et al., 1980) . This increased potential for aerobic glycolysis in the guinea-pig brain correlates well with its mature postnatal neurological state.
More recent studies have been associated with the development of enzymes of energy metabolism and associated functions in different regions of the rat brain. The rat brain can be conveniently divided into six regions. In all regions, with the exception of the medulla oblongata and pons, hexokinase and pyruvate dehydrogenase activities attain near-adult values by about 30 days after birth. The medulla has, however, attained 80% or more of the adult activities of these enzymes by 10 days after birth. The profiles of the developmental patterns of these two key enzymes of glucose metabolism clearly indicate the different activities in distinct regions. At birth, both enzymes exhibit the highest activities in the medulla, followed by the cerebral cortex (the hypothalamus, striatum and midbrain included), then'the cerebellum. It can be concluded from these data that the medulla develops the potential for aerobic glycolysis earlier than other regions, and this may correlate with it being phylogenetically older. White adipose tissue is a multilocational organ with certain morphological, physiological and biochemical differences between sites. Developmental differences also exist between sites and species. For example, in the rat macroscopic fat depots are absent at birth and subsequently sites emerge at distinct times during suckling. By contrast, human white adipose tissue emerges during gestation. Additionally such patterns of tissue development are subject to genetic and environmental influences. Despite such variability, certain generalizations about the cellular and metabolic development of white adipose tissue can be made.
The cellular development of adipose tissue involves both cell hyperplasia and hypertrophy at virtually all stages of life (Faust et al., 1978; Knittle et af., Faust, 1980) . Thus the accretion of lipid by adipocytes during development and the differentiation of adipocytes from their putative stem cells will be the major considerations here. Cellularity apart, the major physiological progression during adipose-tissue development is the accumulation of stored triacylglycerol. For most species non-esterified fatty acids derived from plasma lipoprotein triacylglycerol are the predominant source of fatty-acyl components in the stored lipid of adipocytes, with fatty acid synthesis de nouo generally making a minor contribution (see Roncari & Van, 1978) . Plasma triacylglycerol concentrations increase rapidly after birth, coincident with the ingestion of milk. and remain high throughout suckling. It may be proposed then, by analogy with other systems, that changes in the lipoprotein lipase activity in white adipose tissue during development will reflect the extent to which plasma triacylglycerol is hydrolysed and the nonesterified fatty acid products are taken up by the adipocytes. Even at the earliest postnatal stages the plasma lipoprotein
